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(54) ADHESIVE COMPOSITION AND SURFACE PROTECTIVE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an adhesive composition for surface protective film having a moderate peel strength and 
causing a slight change with time without fouling the adherend surface during peeling and further, without causing a blistering or a 
tunneling phenomenon during heat treatment. 

SOLUTION: This adhesive composition is obtained by adding (B) a metal chelate compound and (C) an isocyanate compound to (A; an 
acrylic copolymer comprising (1) an alkyl (meth)acrylate having a >4C alkyl group, (2) a copolymerizable monomer containing amide 
group and (3) a copolymerizable monomer containing hydroxyl group. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This*document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] (1) The binder constituent for surface-protection films which comes to contain metal chelate compound (B) and an 

isocyanate compound (C) in the acrylic copolymer (A) with which the carbon number of an alkyl group consists of 0.1 - 10 % of the 

weight of monomers which contain the monomer 0.1 containing 85 - 99.8 % of the weight of four or more acrylic-acid (meta) alkyl ester, 

and (2) amide groups which can be copolymerized - (3) hydroxy! groups 5% of the weight, and which can be copolymerized. 

[Claim 2] The binder constituent given [ given metal chelate compound (B) is 0.01 - 2 weight section ] in the 1st term of a claim the 

addition of metal chelate compound (B) and an isocyanate compound (C) is [ a given isocyanate compound (C) ] 0.1 - 5 weight section 

in solid content to the solid content 100 weight section of an acrylic copolymer (A) at solid content, respectively. 

[Claim 3] The surface-protection film which uses a binder constituent given in which term of the 1st term of a claim thru/ or the 2nd 

term for protection of the plastic metallurgy group product which it comes to apply to plastic film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface-protection film which applied the binder constituent for surface-protection 
films excellent in the moderate adhesive strength suitable for protection of a plastic metallurgy group product, and detachability, and 
this constituent. Especially the surface-protection film of this invention can be used for a polarization film, a plastic sheet, home 
electronics, and an automobile pan as surface-protection films, such as electronic equipment. 
[0002] 

[Description of the Prior Art] Generally, as a binder for surface-protection films for protecting a plastic sheet metallurgy group product 
etc., many acrylic binders are used from the point of weatherability or transparency. The thing over which the binder constituent to 
which copolymerization of an acrylic-acid (meta) alkyl ester monomer and the monomer containing functional groups, such as a 
carboxyl group, a hydroxyl group, and an epoxy group, was carried out as an acrylic binder was made to construct a bridge by the poly 
isocyanate compound, melamine resin, the epoxy resin, metal chelate compound, etc. is used. In these acrylic binder, the early stages 
of pasting, and in order pass, lessen the difference of the peel strength at the time, to raise removability, to control **** to adherend 
and to lose the contamination to the adherend front face after exfoliation further, it is common to set up cohesive force highly, using a 
cross linking agent mostly. 

[0003] However, in an acrylic binder, when a bridge formation degree is only made high and peel strength is lowered, blistering and the 
phenomenon of tunneling happen by contraction of the gas which occurs from the moisture of the front face of the adherend by the 
heat-treatment after pasting, and the interior of adherend, or a base material film etc. although what is necessary is to lessen the 
amount of the curing agent used, to lower a bridge formation degree, and just to raise wettability, in order to prevent these phenomena 
— however — therefore, since a bridge formation rate became slow, heating aging of the binder coating article needed to be carried 
out, and it needed to be recuperated at the room temperature for a long period of time. An inventory increases or this has problems, 
like time for delivery is overdue. 

[0004] Many means have been examined in order to solve those things. For example, in JP.63-130686A the binder constituent which 
comes to add a metal chelate to the copolymer of acrylic-acid alkyl ester and a hydroxyl -group content ethylene nature partial 
saturation monomer is indicated. In JP.64-185.A, the binder constituent which comes to add metal chelate compound and an 
isocyanate compound to the acrylic copolymer which uses acrylic-acid (meta) hydroxyalkyl ester and acrylic-acid alkyl ester as a 
monomer component is indicated. In JP,2-292382,A, the pressure sensitive adhesive constituent which comes to add a cross linking 
agent (a polyfunctional isocyanate compound and polyfunctional epoxy compound) to the acrylic copolymer obtained by copolymerizing 
the functional-group monomer and acrylic-acid (meta) alkyl ester system monomer containing an amide group is indicated. All have a 
slow bridge formation rate and have the fault which needs a long curing period. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the binder constituent for surface- 
protection films without the contamination to the adherend front face after exfoliation with little moderate peel strength and a change 
with time which has neither blistering at the time of heat-treatment, nor the phenomenon of tunneling further. 
[0006] 

[Means for Solving the Problem] In order to solve the above technical problem, a bridge formation rate is quick, and the binder 
constituent which consists of a specific bridge formation method containing an amide functional group could shorten the curing period, 
and artificers resulted the early stages of pasting, that pass and the difference of the peel strength at the time decreases, and that 
there was no contamination to the adherend front face after exfoliation in header this invention further. 

[0007] The carbon number of (1) alkyl group this invention 85 - 99.8 % of the weight of namely, four or more acrylic-acid (meta) alkyl 
ester, (2) 5% of the weight to the acrylic copolymer (A) which consists of 0.1 - 10 % of the weight of monomers containing the monomer 
0.1 containing an amide group which can be copolymerized - (3) hydroxyl groups which can be copolymerized It is a thing containing 
metal chelate compound (B) and an isocyanate compound (C). Further The addition of metal chelate compound (B) and an isocyanate 
compound (C) receives the solid content 100 weight section of an acrylic copolymer (A). It is the binder constituent metal chelate 
compound (B) carries out by solid content, and 0.01 - 2 weight section and an isocyanate compound (C) come to carry out 0.1-5 
weight section content by solid content, respectively. Furthermore, it is the surface-protection film used for protection of the plastic 
metallurgy group product which applied this binder constituent to plastic film. 
[0008] 

[Embodiment of the Invention] Hereafter, the configuration of this invention is explained in detail. Four or more, preferably, the acrylic- 
acid (meta) alkyl ester used for this invention is the thing of 4-14, and is specifically an ester compound of the alkyl alcohol of carbon 
numbers 4-14, and an acrylic acid (meta) which has butyl, a pentyl radical, a hexyl group, an undecyl radical, the dodecyl, a tridecyl 
radical, and a tetradecyl radical, and at least two or more sorts of carbon numbers of an alkyl group can use it, using it together. In 
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addition, an alkyl group can be used also by the straight chain or branched chain. When there is less amount of this acrylic-acid acrylic 
ester used than 85 % of the weight, peel strength tends to produce the float from adherend, and peeling low. 

[0009] The monomer containing the amide group used for this invention which can be copolymerized is a monomer which has amide 
association, and makes an important role intramolecular in this invention. That is, it is a functionality monomer required when a cross 
linking agent is added, in order a bridge formation rate is quick, and a curing period becomes short and to abolish blistering at the time 
of heat-treatment, and generating of tunneling further. The monomer containing an amide group which can be copolymerized 
specifically Acrylamide, N, and N-dimethyl (meta) acrylamide, (Meta) N and N-diethyl (meta) acrylamide, N-isopropyl (meta) acrylamide, 
N-methylol (meta) acrylamide, an N-BINIRU 2-pyrrolidone, N-BINIRU 2-piperidone, an N-BINIRU 3-morpholine, diacetone (meta) 
acrylamide, etc. were mentioned, and it was chosen out of these groups — at least one or more sorts can be used. The amount of the 
monomer used containing an amide group which can be copolymerized is 0.1 - 5 % of the weight. When there is less the amount used 
than 0.1 % of the weight, when a cross linking agent is added, a bridge formation rate is slow, and a long curing period is needed. When 
there is more the amount used than 5 % of the weight, it tends to produce gelation and a cross linking agent is used at the time of 
manufacture of a binder, pot life is short, cohesive force also becomes high too much, and peel strength falls and it causes blistering 
and tunneling. 

[0010] 2-hydroxyethyl (meta) acrylate, 4-hydroxy butyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, caprolactone denaturation 
(meta) acrylate, polyethylene-glycol (meta) acrylate, polypropylene-glycol (meta) acrylate, etc. were mentioned, and, specifically, the 
monomer containing the hydroxyl group used for this invention which can be copolymerized was chosen from these groups — at least 
one or more sorts can be used. The amount of the monomer used containing a hydroxyl group which can be copolymerized is 0.1 - 10 % 
of the weight. When there is less the amount used than 0.1 % of the weight, when a cross linking agent is added, sufficient cohesive 
force is not acquired, but the peel strength especially at the time of an elevated temperature becomes high, and the ** arrival of a 
paste happens to adherend by cohesive failure. When there is more the amount used than 10 % of the weight, at the time of 
manufacture of a binder, about gelation, when a lifting and the cross linking agent which becomes empty are added, pot life is short, 
cohesive force becomes high too much, and peel strength falls. 

[0011] The metal chelate compound (B) used for this invention has desirable acetylacetone metal chelate compound, and nickel, 
aluminum, chromium, iron, titanium, zinc, cobalt, manganese, copper, tin, a zirconium, etc. can be used for it as a metal. Specifically, the 
second iron tris acetylacetonate, aluminum tris-acetylacetonate, an aluminum monoacetyl acetonate screw (ethyl acetoacetate), 
aluminum tris (ethyl acetoacetate), etc. are mentioned. The addition of this metal chelate compound (B) is 0.01 - 2 weight section in 
solid content to the solid content 100 weight section of an acrylic copolymer (A). It is 0.02 - 1 weight section preferably. If there are 
few the additions than the 0.01 weight section, sufficient bridge formation effectiveness will not be acquired. If the addition exceeds 2 
weight sections, pot life is short, cohesive force will also become high too much, and peel strength will fall and it will cause blistering 
and tunneling. 

[0012] The isocyanate compound (C) used for this invention can use the general-purpose isocyanate which has two or more 
isocyanate radicals for intramolecular. Specifically, tolylene diisocyanate, xylenediisocyanate, hexamethylene di-isocyanate, isopropyl 
diisocyanate, the prepolymer that denaturalized from these can be used, especially — a hexamethylene di-isocyanate system and an 

isopropyl diisocyanate system less — yellowing — a type is desirable. This isocyanate compound (C) is required in order to prevent 

the fall of the heat-resistant cohesive force which is the weak spot of a copolymer where the bridge was previously constructed by 
metal chelate compound (B), and adhesive strength, and the fall of the cohesive force under heat and high humidity. The addition of an 
isocyanate compound (C) is 0.1 - 5 weight section in solid content to the solid content 100 weight section of an acrylic copolymer (A). 
It is 0.5 - 3 weight section preferably. If there are few the additions than the 0.1 weight section, the adhesive strength of the pressure 
sensitive adhesive sheet after heating and the cohesive force at the time of heat and high humidity will decline, if the addition exceeds 
5 weight sections, bridge formation will progress too much and the peel strength of a pressure sensitive adhesive sheet will fall. 
[0013] The peel strength when sticking the sample sheet after carrying out coating of this binder to polyester film and recuperating 
oneself for seven days in 23 degrees C and 65%RH on a stainless plate is 3.92 - 58.8 N/m (it measures according to JIS Z0237 
adhesive tape and an adhesion-TO test method), and the binder constituent of this invention has further the description which is less 
than 2.5 to 3.0 times of the peel strength before the peel strength after 90 degrees C and 2-hour heat-treatment heating. When peel 
strength is lower than 3.92 N/m, it is easy to produce the float from adherend, and peeling. When exceeding 58.8 N/m, in case a 
protection film is removed, adherend is polluted, or the workability at the time of removing worsens. Moreover, when becoming the 
cause of blistering or tunneling in being [ before the peel strength after 90 degrees C and 2 hour heat-treatment heating ] lower than 
2.5 to 3.0 times, and exceeding 2.5 to 3.0 times practically preferably, removability is inferior and there is a possibility of polluting 
adherend. 

[0014] Although the curing period on seven - the 10th was required conventionally, the binder constituent of this invention will reach 
the steady engine performance in the curing period for about three days. When care of health is inadequate, in the holding power trial of 
the performance test of a binder, it results in causing fall or gap for a short time. Therefore, a curing period can be presumed by 
holding power trial. When the holding power examining method is explained, the pressure sensitive adhesive sheet which carried out 
coating of the binder constituent to polyester film, and obtained it is left in 23 degrees C and 65%RH, and it is JIS. According to Z0237 
adhesive-tape pressure sensitive adhesive sheet test method, the gap of the fall time amount for less than 60 minutes or 60 minutes 
after is measured under 80 degrees C and 1kg load. 

[0015] Although the acrylic copolymer (A) which consists of a monomer containing the acrylic-acid (meta) alkyl ester of this invention 
and an amide group which can be copolymerized, and a monomer containing a hydroxyl group which can be copolymerized can be 
manufactured by the usual bulk polymerization, solution polymerization, the suspension polymerization, an emulsion polymerization, etc., 
it is solution polymerization preferably. As a polymerization solvent, the usual organic solvents, such as ethyl acetate, toluene, a 
hexane, and an acetone, can be used. Moreover, oil solubility initiators, such as azobis compounds, such as peroxides, such as benzoyl 
peroxide and lauroyl peroxide, azobisisobutyronitril, and azobisvaleronitrile, can be used for the polymerization initiator used for a 
polymerization. 
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[Q01 6] Various things may be blended if needed in order to adjust the adhesiveness of the acrylic copolymer (A) of this invention. As 
an example used for combination, tackifiers, such as a terpene system, a terpene phenol system, a cumarone indene system, a styrene 
system, a rosin system, a xylene system, a phenol system, and a petroleum system, melamine resin, an AMIN epoxy resin, an 
antioxidant, an ultraviolet ray absorbent, a bulking agent, a pigment, etc. are mentioned. 

[0017] The binder constituent of this invention is applied to various plus tech film base materials, and a surface-protection film is 
obtained. As a base material, films or these complex films, such as polyethylene, polypropylene, an ethylene-vinylacetate copolymer, 
polyester, a polyvinyl chloride, a polycarbonate, a polyamide, and polystyrene, etc. can be used. It precedes applying a binder, and since 
adhesion is raised, it can be used by performing corona treatment etc. on the surface of plastic film. Moreover, the plus tech film by 
which-backing was carried out with a silicon remover, urethane, silicon acrylic resin, etc. can be used. Furthermore, the applied plus 
tech film can also protect an adhesive layer with a general-purpose silicon releasing paper, a silicon exfoliation film, etc. 
[0018] Coating of the binder constituent of this invention can be carried out with the coater usually used, for example, a roll coater etc. 
Although coverage changes with applications used, it is usually 5-300 micrometers as coating thickness. 
[001 9] 

[Example] Hereafter, this invention is not restricted by this although this invention is explained in detail in an example. In addition, 
especially, that it is with the section or % in an example and the example of a comparison shows weight section or weight %, as long as 
there is no notice. 

[0020] The example 1 (acrylic copolymer A-1) of manufacture 

The ethyl-acetate 90 section, the 2-ethylhexyl acrylate 60 section, the butyl acrylate 36.5 section, the 2-hydroxyethyl acrylate 3 
section, the acrylamide 0.5 section, and the polymerization initiator azobisisobutyronitril 0.2 section are taught after enclosing nitrogen 
gas with the reactor equipped with an agitator, a thermometer, a reflux condenser, and nitrogen installation tubing. It reacts at the 
reflux temperature of ethyl acetate for 7 hours, stirring. After reaction termination, the toluene 95 section is added and it cools to a 
room temperature. The acrylic copolymer A-1 which are viscosity 4,500 mPa-s and 35.0% of solid content was obtained. 
[0021] The examples 2-9 (acrylic copolymer A-2 to A-9) of manufacture 

The acrylic copolymer A-2 to A-9 was completely similarly obtained except changing the class and amount of a monomer by the same 
approach as the example 1 of manufacture, as shown in Table — 1 and -2. 
[0022] 
[Table 1] 
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[0023] 
[Table 2] 
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[0024] The following cable address showed the class of monomer constituent among Table -1 and -2. 

LMA : lauryl methacrylate 2EHA : 2-ethylhexyl acrylate BA : Butyl acrylate 2HEA : 2-hydroxyethyl AKURI root AM : Acrylamide DAAM : 
Diacetone acrylamide AAc : Acrylic acid [0025] aluminum tris acetyl ASENETO ( trade name aluminum chelate A by Kawaken Fine 
Chemicals Co., Ltd.) which is metal chelate compound as a cross linking agent to the solid content 100 section of the acrylic copolymer 
A-1 with which example 1 example 1 was acquired in the example 1 of manufacture — the biuret type (Asahi Chemical Industry Co., 
Ltd. make trade name duranate 24A-100) 1.0 section of the hexamethylene di-isocyanate which is an isocyanate compound further 
was added the 0.5 sections, and it fully mixed and obtained. Coating was carried out to the polyester film of 25-micrometer thickness 
so that the thickness after drying the obtained binder constituent for 60 seconds with a 90-degree C dryer might be set to 25 
micrometers (dry). The polyester film separator of 38-micrometer thickness by which the silicone coat was carried out was hit after 
desiccation, and the surface-protection film was produced. As a result was shown in Table -3, the peel strength after 2-hour heat- 
treatment was the peel strength of 20 minutes after, and moderate reinforcement at 90 degrees C. Furthermore there was also no 
blistering and removability was also good. In the holding power trial 1, 3, and 7 days after after coating, since all do not have gap, a 
bridge formation rate is quick and it turns out that it is the binder constituent which does not need a long curing period. 
[0026] Example 2 example 2 obtained the surface-protection film completely like the example 1 except having changed the isocyanate 
compound of the cross linking agent of an example 1 into TORIRE gin isocyanate ( trade name coronate L by Japan polyurethane 
incorporated company), and having used it the 2 sections. As a result was shown in Table -3, the peel strength after 2-hour heat- 
treatment was the peel strength of 20 minutes after, and moderate reinforcement at 90 degrees C. Furthermore there was also no 
blistering and removability was also good. A holding power trial to the bridge formation rate was quick, and it was the binder constituent 
which does not need a long curing period. 
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[0027] Example 3 example 3 obtained the surface-protection film completely like the example 1 except changing the addition of the 
cross linking agent of an example 1. As a result was shown in Table -3, the peel strength after 2-hour heat-treatment was the peel 
strength of 20 minutes after, and moderate reinforcement at 90 degrees C. Furthermore there was also no blistering and removability 
was also good. A holding power trial to the bridge formation rate was quick, and it was the binder constituent which does not need a 
long curing period. 

[0028} Four to example 7 examples 4-7 used the same cross linking agent as an example 1 for the acrylic copolymer A-2 to A-5 
obtained in the examples 2-5 of manufacture, and obtained the surface-protection film by the same approach. As a result was shown in 
Table -3, the peel strength after 2-hour heat-treatment was the peel strength of 20 minutes after, and moderate reinforcement at 90 
degrees C. Furthermore there was also no blistering and removability was also good. It is binder constituent ****** without a holding 
power trial to a bridge formation rate is quick and needing a long curing period. 

[0029] The example 1 of example of comparison 1 comparison obtained the surface-protection film like the example t except using 
only the 1 section only of aluminum tris-acetylacetonate which is a metal chelate among the cross linking agents of an example 1 . As 
shown in Table -3, the peel strength of the result after 2-hour heat-treatment was too strong at the peel strength of 20 minutes after, 
and 90 degrees C, it was inadequate, and was what ** arrival is accepted in the whole surface and cannot use removability as an 
object for surface-protection films, either. [ of bridge formation ] 

[0030] The example 2 of example of comparison 2 comparison obtained the surface-protection film like the example 1 except using 
only the 2 sections only of hexamethylene di-isocyanate which is an isocyanate compound among the cross linking agents of an 
example 1. As shown in Table -3, the peel strength after 2-hour heat-treatment was strong at the peel strength of 20 minutes after, 
and 90 degrees C, and ** arrival was accepted by the result. Bridge formation was still slower, the long curing period was required, and 
it was what cannot be used as an object for surface-protection films. 

[0031] The example 3 of a comparison - the examples 3-6 of 6 comparisons obtained the surface-protection film by the same 
approach using the same cross linking agent as an example 1, and the same amount to the acrylic copolymer A-6 to A-9 obtained in 
the examples 6-9 of manufacture. As a result was shown in Table -3, the peel strength after 2-hour heat-treatment is strong, and 
bridge formation of 90 degrees C was insufficient, and the examples 3 of a comparison were the peel strength of 20 minutes after, and 
the thing which ** arrival is accepted and cannot use a part of removability as an object for surface-protection films, either. The 
example 4 of a comparison had the too strong peel strength after 2-hour heat-treatment at the peel strength of 20 minutes after, and 
90 degrees C, and was inadequate, and was what ****** arrival is accepted and cannot use removability as an object for surface- 
protection films, either. [ of bridge formation ] The example 5 of a comparison had the too strong peel strength after 2-hour heat- 
treatment at the peel strength of 20 minutes after, and 90 degrees C, and was inadequate, ** arrival was accepted also for a part of 
removability, and blistering was also accepted. [ of bridge formation ] It was what cannot be used as an object for surface-protection 
films. Although the peel strength of 20 minutes after of the example 6 of a comparison was good, bridge formation progressed too much 
and the peel strength after 2-hour heat-treatment was accepted for past [ weakness ], blistering, or tunneling at 90 degrees C. 
[0032] 
[Table 3] 
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[0033] The following cable address showed the class of cross linking agent among Table -3. 

B-1: Kawaken Fine Chemicals Co. ; Ltd. make Trade-name aluminum chelate AC-1: Asahi Chemical Industry Co., Ltd. make Trade-name 
duranate 24A-100C-2: Japan polyurethane incorporated company make Trade name coronate L [0034] Each trial is performed after 
carrying out predetermined time neglect of the surface-protection film obtained in the test-method example and the example of a 
comparison into the ambient atmosphere of 23 degrees C and 65%RH. 
1. Peel Strength (N/m) 

What was left for seven days is used for the sample of the surface-protection film with which the trial was presented into 23 degrees C 
and 65%RH, and a test method is JIS. It carries out according to Z0237 adhesive tape and a pressure sensitive adhesive sheet test 
method. 

** Cut an after [ 20 minutes ] peel strength sample to 25mm width of face, stick on a stainless plate, and carry out measurement after 
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neglect for 20 minutes into 23 degrees C and 65%RH. 

** Take out in 23 degrees C and 65%RH, and carry out measurement after 1-hour neglect into this ambient atmosphere, after cutting 
the peel strength sample after 90-degree-C heat treatment to 25mm width of face, sticking on a stainless plate and leaving it in a 90- 
degree C thermostat immediately for 2 hours. 

2. Take out in 23 degrees C and 65%RH, and observe the existence of generating, such as blistering and tunneling, and the condition of 
the re-exfoliation when removing visually in this ambient atmosphere, after sticking the surface-protection film left for seven days in 
blistering, 23 degrees C of removability trials, and 65%RH on a polarizing plate and leaving it with a 90-degree C thermostat for 24 
hours. 

3. Stick the sample immediately left for one day, three days, and seven days in 23 degrees C and 65%RH after holding power trial 
surface-protection film production on a stainless plate so that it may become 25mmx25mm area. Distance (mm) measurement from 
which it shifted of time amount (second) until it falls in a 80-degree C thermostat, applying a 1kg load, or 60 minutes after is carried 
out. The thing which has a large distance which fell or shifted means a late thing, and its bridge formation rate is not suitable for the 
purpose of this invention. 

[0035] 

[Effect of the Invention] As shown in an example, the binder constituent of this invention has moderate peel strength, has blistering, 
removability, and holding power, and they can be advantageously used for it as objects for surface-protection films, such as a surface- 
protection film especially a polarization film, a plastic sheet, home electronics, an automobile, and electronic equipment. 



[Translation done.] 
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